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DETAILED ACTION 

Cancellation of Claim 6 and amendment of Claim 1 in Applicants' preliminary 
amendment received June 18, 2001, is acknowledged. Claims 1-5 and 7-11 are currently 
pending. 

Claim Rejections - 35 USC § 112 
Claims 1-5 and 7-1 1 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for the particular microorganisms E.coli and B.subtilis, does 
not reasonably provide enablement for other bacteria such as Haemophilus influenzae, 
Streptococcus pneumoniae, Streptococcus pyogenes, Clostridium tetani, Mycobacterium 
tuberculosis, Bordetella pertussis, or viruses, or mammalian tumor cells , etc. The specification 
does not enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to use the invention commensurate in scope with these claims. 

Wang et al. (Rapid Communications in Mass Spectrometry, 1998), relied upon in the art 
rejections below, explains that the primary challenge (and key to successful implementation) in 
using mass spectral analysis of crude bacterial preparations is to have a previously established 
subset of peptides/proteins (whose mass spectrum peaks are characterized) to use in 
differentiating between different species of bacteria, which in the case of the bacterium E,coli for 
example, have over 4000 individual proteins, many of which overlap with protein mass peaks in 
mass spectrum of other species of bacteria (see at least pg. 456, col. 1, paragraph 1; and pg. 459, 
col. 1, bridge paragraph). Wang et al. explains that one must identify which of these particular 
peptide/protein masses have validity as l)iomarkers' for discrimination between the different 
bacteria (see at least pg. 456 col. 2, paragraph 1 - pg. 457, col. 1, bridge paragraph). Wang et al. 
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further explains that this depends on a number of experimental factors that can vary between 
methods used by different laboratories, namely protein extraction methods and sample/matrix 
preparation techniques which ~ because of differences in extraction solvents, pH of extraction 
solutions, and salt content of sample preparations ~ "can have a major impact on observed 
spectra" (see at least pg. 463, col. 1 - col. 2). hi the absence of a disclosure of valid 
peptide/protein biomarkers for all microorganisms encompassed by the instant claims, or 
alternatively providing guidance in the form of methods by which to circumvent this need, 
Applicants appear to have failed to provide enablement of their invention for any 
microorganisms other than E.coli and B,subtilis, It would require undue experimentation for one 
of ordinary skill in the art to use Applicants' instant invention for differentiation between other 
species of microorganisms for the above reasons. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-5 and 7-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al. {Rapid Communications in Mass Spectrometry^ 1998), in view of Yates, III et al. 
(US 5538897 A). 

Regarding Claim 1, Wang et al. teaches a method of identifying bacteria using mass 
spectrometry comprising: searching a sequence database for a plurality of proteins that are 
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predicted to have the same masses (molecular weights) as proteins in the mass spectrum of a 
sample, whereby unknown microorganisms are identified. Wang et al. further teaches that the 
sample comprises a plurality of proteins from one or more unknown microorganisms, and said 
database is searched for more than one different protein (see at least pg. 456 all; pg. 463, col. 2, 
paragraph 4; and pg. 459, coL 1, bridge paragraph). 

Regarding Claims 2 and 3, Wang et al. teaches that the mass spectral pattems should be 
used to identify and search for protein biomarkers via their observed masses, rather than relying 
on spectral pattern differences such as differences in spectral peak magnitudes, and that an 
^integrated approach* using these protein masses can involve a peptide database (the sequence 
database can be a protein sequence database) or relating the protein masses to gene sequences 
that code for their production (the sequence database is a nucleotide sequence database) (see pg. 
463, col. 2, paragraph 4; and pg. 459, col. 1, bridge paragraph). 

Regarding Claim 4, Wang et al. teaches that the mass spectrometry data is MALDI-TOF 
data (see at least the abstract). 

Regarding Claim 5, Wang et al. teaches that the mass spectrometry data is obtained by 
electrospray on a time-of-flight mass analyzer (see at least pg. 456, col. 1, paragraph 2 - col. 2, 
bridge paragraph). 

Regarding Claim 7, Wang et al. teaches that the method comprises performing a mass 
spectral analysis on a sample comprising one or more microorganisms (see at least Fig. 1-9; and 
col. 1, paragraph 1). 
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Regarding Claim 8, Wang et al. teaches that the method further comprises identifying 
masses (molecular weights) of proteins in a mass spectrum of said sample (see at least pg. 457, 
col. 1, bridge paragraph; and pg. 459, col. 1, bridge paragraph). 

Regarding Claim 9, Wang et al. teaches that one goal is to be able to identify and 
differentiate between different species of bacteria cells present in *real world samples* (the 
sample comprises at least two different species of microorganisms) (see at least pg. 456, col. 1, 
paragraph 1). 

Wang et al. does not explicitly teach that the database is searched for intact, undigested 
proteins as in Claim 1 ; that the sequence database can be the NCBI/SwissProt/EMBL database as 
in Claim 10; or that the method can comprise chemical or enzymatic digestion of a protein in 
said sample as in Claim 1 1 . 

Yates III et al. teaches a method for using sequence databases to identify amino acid 
sequences of protein spectrum obtained by mass spectrometry wherein the database is searched 
for intact, undigested proteins as in Claim 1 (see at least col. 4, lines 14-24 and lines 49-65); that 
the sequence database can be the GenBank, SWISS-PROT, or EMBL database (the 
NCBI/SwissProt/EMBL database) as in Claim 10 (see col. 3, lines 53-67); or that the method can 
comprise trypsin enzymatic digestion of a protein sample as in Claim 1 1 (see at least col. 10, 
lines 43-48). 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Yates III et al. with the methods of Wang et al, since Yates III et al. and Wang et al. both teach 
methods for identifying proteins in a sample by using mass spectrometry results to search 
peptide/protein databases (see above) and since Yates III et al. teaches that **it would be useful to 
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provide a system for correlating fragment spectra with known protein sequences while avoiding 
the delay and/or subjectivity involved in hypothesizing or deducing candidate amino acid 
sequences from the fragment spectra. According to the present invention, known amino acid 
sequences, e.g., in a protein sequence library, are used to calculate or predict one or more 
candidate fragment spectra." (see col. 1, lines 58-67). 

Made of Record 

Prior art of record that discloses aspects of Applicants' instant invention but not relied upon: 
Claydon et al. (Applicants* IDS document No. 12) which teaches MALDI-TOF spectrometry for 
the identification of genus/species of microorganisms in samples by comparison of spectral data 
to a database; Pineda et al. (Applicants' IDS document No. 14) which teaches MALDI-TOF 
spectrometry for the identification of microorganisms by comparison of spectral data to Internet- 
accessible proteomic databases; Krishnamurthy et al. (Applicants' IDS document No. 18) which 
teaches MALDI spectrometry for rapid identification of bacterial whole cells in environmental 
samples; van Adrichem et al. (Applicants' IDS document No. 22) which teaches MALDI 
spectrometry for characterizing protein profiles in mammalian cells. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew A. Kenedy whose telephone number is (57 1)-2 72-0574. 
The examiner can normally be reached on Monday-Friday 9:00am-5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Woodward can be reached on (571)-272-0722. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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